Pharmacokinetic optimisation of anticonvulsant therapy.
Changing attitudes towards the use of antiepileptic drugs have led to an emphasis on monotherapy with serum concentration measurement coupled with standard, weight-adjusted starting and maintenance regimens to guide initial therapy and subsequent dosage titration. Currently, the established anticonvulsants are carbamazepine, valproic acid (sodium valproate) and phenytoin. Phenobarbital is now less commonly prescribed due to its propensity to produce sedation and impair cognitive function. The value of pharmacokinetic optimisation with valproic acid is limited by its wide therapeutic index, large fluctuations in the concentration-time profile and concentration-dependent protein binding. Thus, although serum concentrations are often measured, they are rarely subjected to pharmacokinetic interpretation. Carbamazepine has a flatter concentration-time profile than valproic acid. Its target range is more clearly defined and it undergoes autoinduction of metabolism and interacts with other drugs. Pharmacokinetic principles can, therefore, be more readily applied to carbamazepine, although, in general, a simple clinical approach to its use is usually satisfactory. Phenytoin has required the greatest pharmacokinetic input due to its nonlinear pharmacokinetics and narrow target range. Many different graphical methods, equations and computer programs have been reported, some of which demand 2 steady-state, dose-concentration pairs; others function satisfactorily with only 1. Recent attempts have been made to interpret non-steady-state data. In addition, a number of workers have demonstrated the value of altering the population parameter estimates to account for ethnic differences. A pharmacokinetic approach can also be used to tailor the use of phenytoin in the treatment of status epilepticus. Dosage alterations may be needed for specific patient groups. In particular, children generally require higher dosages on a weight-for-weight basis than adults, while equivalently lower dosages should be given to neonates. Most anticonvulsants are principally cleared by hepatic mechanisms, so dosage adjustment is not usually required in renal disease, although care must be taken in interpreting serum concentrations because of changes in protein binding. Close monitoring is required in the elderly and patients with hepatic impairment, while increased dosages may be needed in critically ill patients and during pregnancy. Pharmacokinetic principles can be used in the treatment of treat self-poisoning with anticonvulsants. There are few data available on the pharmacokinetics of vigabatrin, lamotrigine, oxcarbazepine and gabapentin in patients. Due to its mode of action in binding irreversibly to its target enzyme, serum concentration monitoring of vigabatrin plays no role in optimising therapy. The value of applying pharmacokinetic principles with the other 3 drugs remains to be investigated.(ABSTRACT TRUNCATED AT 400 WORDS)